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Who	  we	  are…	  
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Mission: To understand and predict changes in the 
Earth’s environment … to meet our Nation’s economic, 
social, and environmental needs 

Mission: The NWS provides weather, hydrologic, and 
climate forecasts and warnings … for the protection of 
life and property and the enhancement of the national 
economy 

The Colorado Basin River Forecast Center generates 
streamflow forecasts and related datasets for the 
Colorado and eastern Great Basins 
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Colorado	  Basin	  River	  Forecast	  Center	  

•  One	  of	  13	  RFCs	  in	  the	  
na/on	  

•  Located	  in	  Salt	  Lake	  
City	  

•  Provide	  streamflow	  
forecasts	  for	  the	  
Colorado	  River	  and	  
Eastern	  Great	  Basin	  

National Weather Service River Forecast Centers	  
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Determinis@c	  and	  Flood	  Forecasts	  
•  Nominally	  provided	  at	  ~400	  points	  

every	  6	  hours	  (or	  1	  hour)	  out	  to	  10	  
days.	  

•  Flexible	  web	  interface	  to	  forecasts	  
and	  data	  

•  The	  opera@on	  requires	  large	  
amounts	  of	  data	  (e.g.	  snow,	  precip,	  
temps,	  streamflow)	  	  



5	  

Flood	  Forecasts	  /	  Rou@ne	  Forecasts	  

•  Support	  the	  NWS	  Flood	  
Warning	  Program	  

•  Recrea/onal	  uses	  
•  Reservoir	  management	  
•  Environmental	  
requirements	  
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Water	  Supply	  Forecasts	  

•  Provided	  at	  ~160	  points	  
•  Official	  forecast	  once	  a	  month	  Jan-‐June	  
•  Model	  guidance	  updated	  daily	  
•  Volumetric	  probabilis@c	  forecast	  

(expected	  volume	  of	  water	  past	  a	  point	  
over	  the	  runoff	  season	  April-‐July)	  
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Water	  Supply	  Forecast	  Uses	  

•  Major	  input	  to	  USBR	  reservoir	  models	  (24-‐
Months	  Study)	  

•  Water	  managers	  throughout	  the	  basin	  
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ESP	  Model:	  
Important	  for	  decision	  support	  
services	  we	  provide,	  especially	  
with	  how	  it	  relates	  to	  water	  
supply.	  	  Forecasts	  made	  with	  
this	  informa@on	  have	  big	  
opera@onal	  and	  policy	  

implica@ons.	  

Calibra@on	  Model:	  
30-‐years	  of	  record	  (1981-‐2010)	  
Really	  important	  for	  having	  a	  
model	  that	  is	  accurate	  and	  

based	  on	  historical	  informa@on.	  

Opera@ons	  Model:	  
Really	  important	  for	  
dissemina@ng	  @mely	  

informa@on	  and	  data	  to	  our	  
stakeholders,	  protec@ng	  life	  

and	  property,	  and	  maintenance	  
of	  our	  model	  states.	  

Modeling	  system	  
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  CBRFC	  Forecas@ng	  Process	  

Idaho Wyoming

Colorado

New MexicoCalifornia

Nevada

Utah

Mexico

Arizona

Gila River

Colo rado R ive r

G
re

en
R

iv
er

W
hite River

Litt le Colorad o River

B
ear

R
ive r

Y ampa Riv er

San Juan River

Sa
n

P
ed

ro
R

iver

Virg
in

River

La
ke Powel

l

Dolores River

Price
River

Sa n ta
Cr u

z
R

iv
er

V
erde

River

Se
vi

er
R

iv
er

Zu

ni River

K
a

na
b

C
re

ek

Puerco River

C
h inle

Cre
ek

H

ams Fork

Lak
e

M
ead

Chaco Rive r

Beave r
R

iv
er

M

eado
w

Val
le

y
W

a s
h

Sal t R iver

Litt
le Snake River

Gunnison River

B lac k River

Bitte
r Creek

N
ew

R
iv

er

M
ud

d
y

C
reek

Duchesne
Riv er

H

assayam
pa

Rive
r

P
a

ria
R

iv
e rPahra

na
g

a
t

W
a

sh

G rea t Sa
lt

La
ke

San M
iguel River

San Sim
on

C
reek

Mancos Rive r

Qu een Creek

Brin
e

C
re

ek

Centennial Wash

Fremont River

Sa
n

F
ra

ncis
co River

Escalante River

Vamori Wash

W
e

ber R i ver

Ja

ck

Canyon

Big
Chino

W

ash

San Rafael R
ive r

Vek
o l W

as
h

Carrizo

C reek

Jordan
R

ive r

Agua
Fria

River

C
h

ev
el

on
C

an
yo

n

Blacks Fork

C
a

n on Largo

Ha nrys Fork

Oak Cr ee
k

Clea r Cre
ek

Pueblo
Col

or
ado Wash

Carrizo Wash

San
P

itc
h

R
iv

er

C
herry

Creek

E
lk

River

B
ea

ve r
D

am
W

ash

Bonita

Creek

N avajo River

Sa
uced

a
W

ash

Truxton

W ash

Aravaipa
Creek

B
ra

w
le

y
W

as
h

Dirty
D

evil River

Rio Pescado

C
an

yo

n Dia

blo

Tomichi Creek

Se

vier Lake

B
ig

Sa
nd

y
R

iv
e r

To
n

t o
C

reek

Ea
gle

C
reek

Ti
ge

r W
ash

Rio

Bla nc
o

Sa
n

Si
m

o n
W

as
h

McElmo Creek

Pina
l C

reek

Sm
i t

h
s

Fo
r k

Provo R iver

Muddy

R
iver

C
a

ve
C

re
ek

W
hi

te
w

ater Draw

Jackrabbit W
ash

N
ew

F
o rk

Ri ver

O
t t

e
r

C
re

ek

Fo
n

t e nelle Creek

W
aterm

an

W
ash

F
la

ming Gorge Rese
rv

oi
r

G
ra

ni
te

C
re

e k

Santa
M

ar i
a

Rive r

S la ter Creek

A
lt

a
r 

W
a

sh

Sy
ca

m
or e

C
re

ek

Chalk Cree k

Ea
st

Fo
rk

Se
v i

er
R

iv
er

Bill Will iams R iver

Eas t Fork
Vir g

in
R

iv
er

B
ig

 W
a

sh

S ku
n

k
C

re
ek

East Ve rde Riv
er

Cord
uroy Creek

Pantano W
ash

Sols Wash

H
ava

su
C

anyon

U
ta

h
La

k
e

Leslie
Creek

Strawberry River

F lamingo W ash

Soldier Creek

Arivaca W
ash

West Clear Creek

Sa
nt

a
 R

os
a

 W
a

sh

Su
rf

a
ce

 C
re

ek

T
rilb

y
W

ash

Cottonwood Creek

Taylor River

H
u

alap ai W

a
sh

Arizona Canal

Sa
n Carlos River

Big
Bug

Cree k

Santa
Clara

River

Spa

n ish Fork

N
o

rt
h

Fork

W
hite River

Cotton wood

W
as

h

Las Vegas W
ash

Sand

Tank Wash

Ca
na

da

del O
ro

East Fork White River

Walnut Creek

Show
Low

C

reek

B
ea

r
L

a
k

e

Outlet

Th
o

m
a

s Fork

W
est Canyon

B
la

ck
 C

a
n

yo
n

Rillito River

Baboco mari River

Lo
st 

Cre
ek

Wet Beaver Creek

Tanque Verde Wash

Ogden River

D
ry

B
ea

ve

r Creek

Ea
st

Canyon Creek

M
ogollon

Creek

P
in

e
C

re ek

Ly
nx

Creek

Williamson Valley Wash

Duck Creek

Munds Creek

Los Robles W
ash

Beaver
C

reek

B
u

lla
rd

 W
a

sh

D
a

v
id

so
n 

C
a

n
yo

n

M
u

d
 C

reek

Co
rn

 C
re

ek
 W

as
h

Fish Creek

Pr
ov

o 
Ri

ve
r

Santa
Cruz

R
iv er

Taylor River

W
hi

te
 R

iv
er

Salt River

W

hite
R

iv
er

G
re

en
R

i v
e r

C
o

lora
d

o R
iv

er

C
o

lo
ra

d
o 

R
iv

er

B
ea

r 
R

iv
er

Gila River

Se
v

ie
r 

R
iv

er

Salt River

B

ea r
R

iv
er

C
ol

orado River

Gunnison R iver

Pro
vo

R iver

S alt River

San Juan River

Sa

lt River

M
cE

lm
o C

re
ek

B eaver Ri ver

N

ew

Fo
rk

River

S e
v i

er
R

iv
er

G
reen River

Big
Sandy Riv

er

W hite River

Verde River

W
eber R

iver

North
Fork White River

Co
lorad o River

Co
lo

ra
do

Riv
er

Las

V egas W ash

Great Sa
lt

L
a

k
e

Gila River

Gun
ni

so
n 

Riv
er

San Juan River

W
hite R

iver
Bear River

D
olores R

iver

C
ol o

rado
R

iv er

Clear Creek

Sevier River

D olores Rive r

G
reen

R
ive r

San Ju
an River

Se

vier River

W
eb

er
 R

iv
er

Green River

B
ea

r 
R

iv
er

B
ea

r R

ive
r

Str
awberry

 River

Gunnison River

W
hi

t e
R

i v
e r

C
o lo ra

d
o

R
iv er

C olorado River

B
e a

r
R

i v
er

Se
vier River

San P itc
h Riv

er

B
ea

r
R

iver

San Juan Riv er

W
eber River

Upper Green

Lake Powell

Sevier

San Juan 

Lower Colorado 

Salt River

Gila

CBRFC Water Supply Forecast Basins

Little Colorado 

Virgin 

Legend
Rivers

<all other values>

FEATURE
Lake Dry

Lake Intermittent

Reservoir

Reservoir Intermittent

Swamp or Marsh

Basins

RFC Boundary

States

NED 30m Terrain
Value

High : 14400

Low : 0

www.cbrfc.noaa.govNOAA,NWS,CBRFC B.Bernard 2014

Q

0 50 100 150 20025

Miles

Bear

Dolores

Gunnison

Col-Cameo

Yampa-White
Provo

Six Creeks

Weber

Duchesne

Verde

Colorado Abv 
Kremling



10	  

Forecast 
precip / temp 
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Observed Data: Sat, Gage, Radar 

• High quality precipitation 
analyses and forecasts are 
key to RFC operations 

• RFC staff quality control 
precipitation from gauge 
reports and radar and satellite 
estimates.  

• Precipitation estimates for 
specific locations, spatially 
gridded, and basin averages 
are produced hourly to 
monthly. 

Multi-sensor 
Precipitation 
Estimator: 

Tool for hourly 
precipitation analysis 
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Observed	  Data	  Model	  Inputs	  	  

•  Precipita/on	  
•  Temperature	  	  
•  Streamflow	  	  

All are quality controlled every day 
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Weather and Climate Forecasts 

13 

RFC forecast system 
incorporates both weather 
and climate forecasts: 
 
 Weather forecasts 
integrated into daily 
operations with forecaster 
control over point and 
basin average values 

 5 days precipitation 
forecast 
 10 days temperature 
forecast 

 
 Climate forecasts are 
integrated into seasonal 
water supply forecasts 
through probability shifts 
to ensemble traces in ESP 
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Model	  Components	  
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CHPS-‐Interface	  to	  the	  model	  
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CHPS	  -‐	  Spa@al	  Displays	  

Basin	  modeled	  soil	  moisture	  states	  as	  
a	  percent	  of	  average.	  	  	  

Snow	  water	  equivalent	  accumula/on	  
and	  melt.	  
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Interac@ng	  with	  the	  model	  

Forecasters	  have	  the	  
ability	  to	  modify	  the	  
model’s	  behavior	  through	  
the	  use	  of	  “mods”.	  	  Mods	  
can	  adjust	  many	  model	  
parameters:	  precipita/on	  
amounts,	  temperatures,	  
rate	  of	  melt,	  etc…	  
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Developing	  Mods	  
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Developing	  Mods	  

Mod made to increase 
precipitation in the Elk 
River segment. 
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Developing	  Mods	  

Mod made to increase melt 
rate of snowpack in the Elk 
River segment. 
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Manual	  Adjustments	  by	  Forecasters	  
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Recent	  Obs	  Q	  
Model	  Sim	  Q	  
Official	  Fcst	  Q	  

Recent	  Obs	  Q	  
Model	  Sim	  Q	  
Official	  Fcst	  Q	  

Past	   Future	  

Past	   Future	  

Before	  
“cranking	  
up	  the	  
melt”	  –	  sim	  
Q	  is	  too	  low	  

Ajer	  
“cranking	  
up	  the	  
melt”	  –	  sim	  
Q	  matches	  
much	  beker	  

Credit:	  plots	  courtesy	  B.	  Bernard	  (CBRFC)	  
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Ensemble	  Streamflow	  Predic@on	  -‐ESP	  

•  Start	  with	  current	  condi/ons	  	  
•  Apply	  precipita/on	  and	  temperature	  from	  each	  historical	  year	  

(1981-‐2010)	  going	  forward	  	  
•  A	  forecast	  is	  generated	  for	  each	  of	  the	  years	  (1981-‐2010)	  as	  if,	  going	  

forward,	  that	  year	  will	  happen	  
•  This	  creates	  30	  possible	  future	  streamflow	  pa_erns.	  	  Each	  year	  is	  

given	  a	  1/30	  chance	  of	  occurring	  
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Our	  Partners	  

•  We	  are	  highly	  dependent	  on	  real-‐/me	  gage	  
networks	  to	  inform	  our	  models	  and	  
forecasts.	  	  
– NRCS	  SNOTEL	  network	  
– USGS	  streamflow	  network	  
– BOR	  Reservoir	  network	  	  
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“Quick	  Tour”	  products	  and	  Services	  

•  www.cbrfc.noaa.gov	  
•  Webinars	  
•  Sta/c	  Map	  Products	  
•  Join	  the	  Mailing	  list	  via	  	  
	  	  	  (webmaster)	  
•  Call	  us	  any/me!	  
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Quick	  tour	  of	  cbrfc.noaa.gov	  
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Quick	  tour	  of	  cbrfc.noaa.gov	  
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Used as a “heads-up” for potential 
flooding in the spring, and by 
reservoir operators to manage 
releases to meet various 
environmental resource managers  
requirements. 

Peak Flow Forecasts 
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Contact	  us!	  
801	  534-‐3570	  

•  Brent	  Bernard	  –	  Hydrologist	  

•  Michelle	  Stokes	  –	  Hydrologist	  In	  
Charge	  

•  Brenda	  Alcorn	  –	  Colorado	  
Headwaters	  Basin	  Focal	  Point	  

•  Greg	  Smith	  –	  San	  Juan	  Basin	  Focal	  
Point	  

•  Ashley	  Nielson	  –	  Green	  River	  
Basin	  Focal	  Point	  

•  brent.bernard@noaa.gov	  

•  michelle.stokes@noaa.gov	  
	  
•  brenda.alcorn@noaa.gov	  
	  
•  greg.smith@noaa.gov	  

•  ashley.nielson@noaa.gov	  
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